educational attainment (middle tertile: adjusted OR (AOR) = 0.48, 95% CI = 0.46-0.50; highest tertile: AOR = 0.36, 95% CI = 0.34-0.37).
Conclusion:
There is a significant, positive relationship between physical activity and physical function in older adults, with older adults who are more physically active being less likely to experience functional limitation than their more-sedentary counterparts. Level of engagement in physical activity is an important predictor of physical function in older adults.
Key words: older adults, psychological distress, sedentary lifestyle, activities of daily living, aging By 2050, the World Health Organization i estimates that 2 billion people worldwide will be aged 60 and older, an increase from 650 million people in 2000. Such rapid aging of the population has led to a rise in the incidence of chronic disease and disability that limits older adults' ability to perform the daily functional tasks (e.g., dressing, shopping) required for independent living. 2 This trend has placed significant economic and physical strain on health services throughout the world. 3 In Australia, adults aged 65 and older now use three to four times more health services than their younger counterparts, 4 a level that has become unsustainable. 5 One well-established approach to countering functional limitation in older adults is regular engagement in physical activity (PA). [6] [7] [8] The relative risk of older adults losing functional independence may be decreased up to 30% through engagement in 150 to 180 minutes per week of moderate to vigorous PA (MVPA) (e.g., brisk walking). 7 This risk may decrease up to a further 30% with more-vigorous PA. 7 As such, older adults are now encouraged to engage in a minimum of 150 minutes of moderate-intensity PA (75 minutes of vigorousintensity aerobic activity or an equivalent combination of each) per week. 9 Regular MVPA in older adults is associated with significantly fewer of a range of conditions, including cardiovascular disease; cancers of the colon, breast, lung, and prostate; type 2 diabetes mellitus; and musculoskeletal disorders such as arthritis and osteoporosis. 9 PA also provides health benefits fundamental to functional independence in older adults, such as maintenance of healthy bones, muscles, and joints; 9 increasing stamina and muscle strength; 9 and enhancing mental well-being through reducing stress and anxiety and increasing selfesteem. 9 Despite the well-understood benefits of PA, older adults are becoming less active as they age, 10, 11 exacerbating their physical and functional decline. 9 The goal of the current study was to determine the relationship between PA and physical function in Australian older adults, and the odds of having a functional limitation, based on level of PA engagement (also adjusting for age, sex, body mass index (BMI), presence and level of psychological distress, educational attainment, and smoking history).
The current literature does not adequately address these questions. Recent studies have focused on specific types of PA (e.g., walking, stretching), rather than general or incidental PA, as a rehabilitative technique for specific health conditions. 12, 13 Other studies have examined the health benefits of structured exercise programs for older adults. 14 16 The current study extracted and analyzed data specific to older adults (aged ≥65) from the baseline dataset. Figure 1 shows the number of participants in the overall 45 and Up Study and those in the current study.
Measurement
The The MOS-PF is a valid and reliable measure of physical functioning.
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The Kessler-10 (K-10) measures psychological distress (based on levels of depression and anxiety reported by participants) and exhibits good reliability for this purpose. 21 The K-10 is 
Data quality
An external organization received baseline questionnaire data and entered them into the study database. To control for measurement errors in self-report of PA, data were excluded if reported PA engagement was more than 5 standard deviations above the mean (>2,826 minutes/week) or if the participant responded to less than 50% of any multicomponent question. Only participants with data available for all variables were included in the regression models (n = 62,290). Data on the physical function scale were inverted, reflected, and log-transformed to account for its negative skew.
Statistical analysis
Bivariate Pearson product moment correlations (PA and physical function) and partial correlations (PA and physical function, controlling for each covariate in turn), followed by multivariate logistic regression models, were used to identify the relationship between PA engagement and physical function in the sample. Raw and adjusted odds of a functional limitation occurring, given one's age, sex, BMI, psychological distress, smoking history, and educational attainment, were then calculated. Significance level was set at p <.001 for all analyses to reduce the risk of a Type 1 error occurring, as is common in large datasets such as this one.
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RESULTS
Physical activity and physical function in older adults
Physical activity
More than 73% of participants reported sufficient engagement in PA (≥150 minutes/week), although PA levels varied considerably with age. In both sexes, a sedentary lifestyle (0 minutes of MVPA) became more common with advancing age, by up to 9% in men and 16%
in women (comparing youngest to oldest age groups) ( Table 1) .
Physical function
Of the total sample of older adults, almost 53% reported that they experienced no limitation in daily functional activities, and just over 15% reported a significant or severe limitation.
The proportion of adults reporting a functional limitation increased substantially with advancing age, by 40% in men and 45% in women (comparing youngest to oldest age groups).
Relationship between physical activity and physical function
A statistically significant, positive relationship was found between PA and physical function (Table 2) .
Psychological distress
Psychological distress scores indicated that 8.4% of all older adult participants were experiencing some level of psychological distress, and older adults who experienced a moderate level of psychological distress were the most likely to experience a functional limitation-almost 7 times as likely as those likely to be well (Table 2) .
Educational attainment, BMI, sex, and smoking history
Controlling for educational attainment, BMI, sex, and smoking history had little or no influence on the relationship between PA and functional limitation, although the odds of having a functional limitation were significant for each covariate ( Table 2 ).
Almost 60% of respondents were classified as overweight or obese, and 1.8% were underweight. BMI notably decreased along with advancing age (Table 1) . Older adults classified as obese or underweight had the highest odds of functional limitation, being more than 2 times as likely to experience a functional limitation as those who were normal weight (Table 2 ).
Older adults with no formal school certificate were also the most likely to report functional limitation. The odds of a functional limitation systematically decreased with each progressively higher level of education (Table 2) .
Women were 1.5 times as likely to experience functional limitation as men in all age groups, and older adults with a history of regular smoking were at a slightly higher risk of functional limitations than nonsmokers (Table 2 ).
DISCUSSION
The relationship between PA and physical function was investigated in a large sample of older adults in New South Wales, Australia. There was a significant positive relationship between PA engagement and physical function in this sample, with older adults who engaged in higher levels (middle and highest tertiles) of PA having better physical function than those who were less active. This relationship also remained significant when controlling for a range of personal and lifestyle factors, suggesting that engagement in PA is an important predictor of physical function in older adults.
These results align well with views expressed by the Centers for Disease Control and
Prevention; older adults can obtain significant health benefits with regular, moderate PA, although additional health benefits can be achieved through greater amounts of PA. 9 Findings from a recent systematic review also noted that a moderate level of regular PA was beneficial for improving daily functioning in older adults and reducing the likelihood of functional limitation. 7 Findings of a significant, positive relationship between PA and physical function have also been found in other recent studies.
9,12-14
The current study indicated that psychological distress and advancing age primarily influenced the relationship between PA and physical function. Psychological distress has previously been linked to less PA 24 and greater functional limitation 25 across a range of age groups. This study appears to be one of only two in Australia to quantify the link between all three variables in older adults. In particular, it highlights how older adults who experience any level of psychological distress are more than 4 times as likely to experience functional limitation as those who are likely to be well. An earlier study, 26 focusing only on high levels of psychological distress, found a similar relationship, with participants (aged ≥45) on average 6 times as likely to experience a functional limitation as those likely to be well. A separate study also indicated that approximately 30% of reductions in physical activity and increases in psychological distress over time are due to functional limitations and chronic health problems. 24 Similarly, advancing age has previously been linked to decline in PA and physical function.
One recent Australian study analyzed this relationship across each older age group using convenience sampling, 27 but the present study demonstrates the significance of the relationship in a more-representative sample of the population.
Almost 10% of older adults in the current sample were aged 85 and older, and 10% of the sample reported experiencing some level of psychological distress. With the population aged 85 and older rapidly growing, the information gained from this study may be beneficial to health professionals and government bodies alike when considering areas for future health funding aimed at reducing functional limitation in older adults, in particular, targeting funding toward early intervention strategies for older adults and increasing community services catering to older adults, (community transport, community physical activity, social programs) and toward the education of the health workforce.
A particular strength of this study was its use of data from the large cohort from the 45 and Up Study. Data from approximately 10% of older adults in New South Wales (the mostpopulous state in Australia) were analyzed. Although the low response rate (18%) means that the cohort is not necessarily directly representative of the general population, 28 empirical data from the 45 and Up Study indicate that cross-sectional analyses of relationships between variables within the cohort, the method of analysis used here, yields results that do not differ significantly from those obtained from a more-representative sample. 29 The cross-sectional design of the study was ideal for its primary aim of identifying the relationship between variables, although this design may partially limit the findings, in that cause-and-effect relationships could not be determined. The questionnaire currently only being available in English also limited the study. This format may have been inaccessible to participants with insufficient knowledge of English to complete the questionnaire. Additionally, the 45 and Up Study questionnaire was based on self-report of participants, which is open to biased reporting, although the integration of valid and reliable population-level measures into the questionnaire (the Active Australia Survey, BMI, MOS-PF) and controlling for outliers during statistical analysis reduced the effect of this bias. The authors accept that other variables, such as disease and disability, may also affect PA engagement and physical function of participants, as well as the relationship between the two, but it was not possible to compile an accurate variable of individual conditions based on the data available. The authors attempted to address this through the inclusion of the psychological distress and age variables, which may serve as proxies for these, because persons with chronic disease and disability are often older and have higher rates of psychological distress. 30 In conclusion, this study found that there is a significant association between PA and physical function in older adults. PA and physical function both declined with increasing age and psychological distress in the older adult population in this study. Sponsor's Role: None. 
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